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DOWN-STROKE DISPENSER 

Cross-reference To Related Applications 
[0001] This is a continuation-in-part application 

claiming priority based on U.S. provisional application 

60/290,047 filed on May 11, 2001. 

Statement Regarding Federally Sponsored 
Research/Development 

[0002] Not applicable 

Background Of The Invention 
[0003] This invention relates to dispensers used in 

bodies of liquid (particular water) where the liquid 

level rises and falls. It is particularly well suited to 

dispensers for cleaning and/or freshening such bodies of 

water, or containers downstream there from (such as a 

toilet bowl) which hold the treated water. 

[0004] A variety of dispensers exists for 

automatically dispensing one or more chemicals into a 

water tank. See e.g. U.S. Pat. Nos . 5,924,142; 

5,903,930; 5,839,128; 5,718,261; D376,840; 5,551,095; 

5,488,742; D365,138; 5,152,015; 5,090,443; 5,038,417; 

4,915,260; 4,696,414; 4,663,786; 4,660,231; 4,534,071; 

4,429,809; 4,346,483; 4,285,074; 4,189,793; 4,101,043; 

3,874,007; 3,778,850; 3,698,021; 2,587,388; and 

1,602,554. See also GB 2,167,041; EP 1,026,331; and WO 

99/08076. The disclosure of these patents and of all 

other publications referred to herein are incorporated by 

reference as if fully set forth herein. 

[0005] However, such conventional, automatic dispensers 
typically have disadvantages. For example, some have a 
tendency for the product being dispensed to leak out of 
the dispenser in an uncontrolled manner at some times, 
resulting in overdosing (and waste) of the product. Some 
do not provide adequate control over the amount of 
product that is dispensed when the water level changes. 



WO 02/092924 



2 



PCT/US02/15001 



Still others do not provide the ability to release a 
cleaning and/or freshening agent so that it is retained 
in sufficient concentration in a toilet bowl after the 
flush (to prevent the majority of the active ingredients 
5 from being expelled along with the flush water) . 

Moreover, some such dispensers which provide better 
performance are unduly expensive to produce, and thus are 
not practical for some applications such as home toilet 
bowl cleaning. 

10 [0006] While a number of automated dispenser systems 

do use some type of float to follow the water level in a 
tank to help control the dispensing in response to water 
level changes, even such float systems have not 
successfully resolved all of the above concerns. 

15 Accordingly, there is a need in the art for an improved 

dispenser. 

Summary Of The Invention 
[0007] In one aspect the invention provides a 

dispenser for use in a tank that has a liquid level that 

20 rises and falls. The dispenser has a container, an 

adaptor for attachment to the container, a dosing chamber 

in the adaptor having therein a floating shuttle that can 

essentially seal a lower opening in the dosing chamber in 

one mode, and alternatively can float upwardly from that 

25 sealing mode, and a floatable valve head positioned 

outside the dosing chamber for alternately opening and 

closing the lower opening in the dosing chamber. 

[0008] In preferred* forms the container contains a 

dispensable product, and the product level in the dosing 

30 chamber can control the movement of the floating shuttle 

in the dosing chamber. There can also be a grommet that 

is not integral with the dosing chamber that is 

positioned adjacent the lower opening of the dosing 
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chamber to form a valve seat for the floating shuttle. 
The grommet can provide a valve seat for the floatable 
valve head (for example, if the floatable valve head is 
hemispherical at its upper end the valve seat for the 
5 floatable valve head on the grommet can be essentially 

hemispherical in contour) . In a particularly desirable 
form the grommet can be made of an upper layer of a first 
material and a lower layer of a second material different 
from the first such that the valve seat for the floating 

10 shuttle is of the first material and the valve seat for 

the floatable valve head is of the second material. This 
allows optimization of the softness of the valve seat for 
the upper layer, while permitting the lower layer to be 
made of a material resistant to degradation. 

15 [0009] In other forms there can be an air inlet into 

the container with an air pocket surrounding the air 
inlet. This prevents gurgling sounds when the product is 
being dispensed. 

[0010] The floatable valve head can be surrounded by a 
20 reservoir. During a flush cycle water collects in the 

reservoir and then washes off the product from the valve 
head to avoid undesired build-ups or clogging. 
[0011] The container can be a replaceable bottle. An 

opening in such a container can, after installation, have 
25 remnants of a seal that was pierced as the container was 

associated with the dispenser. When using this type of 
replaceable bottle, the adaptor preferably has a piercing 
element above the dosing chamber which pierced the seal. 
This permits a consumer to install a refill bottle 
30 without having the cleaner product splash or spill in an 

undesired manner. In other forms the container may be 
made of an essentially rigid plastic with a refilling 
port. 
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[0012] Alternatively, the container can be a flexible 
pouch. If so, this avoids certain concerns regarding 
venting as the container is emptied. 

[0013] The product may be a liquid or flowable gel, 
. 5 but the shuttle should have a lower specific gravity than 




that of the product.. In this regard, when the shuttle 
has a lower specific gravity than that of the product, 
after the valve head reseals the dispenser (at the end of 
the flush cycle when the toilet tank is refilled) , the 
10 greater specific gravity of the product will cause it to 

bleed down into th e dosing chamb er below^jthe shuttle, to 
cause the shuttle to float up. This creates an aliquot 



of product that is ready to be dispensed at the next 
^lush^cycTe f " ~ ' *~ * 
15 [0014] Liquid level in the tank will control the 

position of the floatable valve head relative jto its 
valve i^se a t . This in turn fterm^^ s _.o f_ produ c t 

level in the jdo si ng_ chafer, resu in movement of the 

floating shuttle. 



20 [0015] In another form the invention provides, a method 

of cleaning a toilet having a water storage tank and a 
bowl. One inserts into the tank a dispenser comprising a 
container containing a dispensable product, an adaptor 
for attachment to the container, a dosing chamber in the 
adaptor having therein a floating shuttle that can 
essentially seal a lower openin g in the dosing chamber in 
one mode, and alternatively can float upwardly from that 
sealing mode, a nd a f loatable valve head positioned 
outside the dosing chamber for alternately opening and 
closing the lower opening in the do3ing chamber. 



[0016] The dispenser is configured and positioned such 
that water level of the tank controls the movement of the 
floatable valve head, and product level in the dosing 
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chamber controls the movement of the floating shuttle in 
the dosing chamber. One then flushes the toilet. 
[0017] For toilet bowl cleaners, any of the known 
flowable concentrated toilet bowl cleaning materials 
5 currently recommended for use in toilet tank water can be 

used r or others can be developed using surfactants, dyes f 
fragrances and/or other cleaning agents such as acids and 
chelating agents. For swimming pools, known flowable 
pool cleaning and/or water treatment chemicals can be 
10 used. 

[0018] If the dispenser is installed in the tank, and 
the water level in the tank is at a specified filled 
level, the floatable valve head is designed to be driven 
up by the water to a position. sealing the lower opening 
15 of the dosing chamber. This then allows the product 

level in the dosing chamber to rise even though the 
floating shuttle is moved up away from a sealing 



position. When the water in the tank is "lowered or 
emptied (as would be typical when the toilet is flushed) , 
20 the valve head will drop down away from sealing the lower 

opening of the dosing chamber, thereby allowing a dose of 
product in the dosing chamber to be released from the 
dispenser. 

[0019] The dual float and the dosing chamber features 
25 of the dispenser help to accurately control the amount of 

product dispensed during each flush cycle. The fact that 
the product is delivered during the stage of the flush 
cycle when the water level is rapidly dropping helps 
insure that the product is delivered to the bowl at the 
30 latter part of the flushing cycle. Thus, most of the 

cleaner is not quickly flushed down the sewer with the 
waste. The concentration of cleaner in the bowl water 
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and along the bowl sides between flushes is thus 
increased. 

[0020] Further, the device is relatively inexpensive 
to produce. Also, it is designed so that a consumer can 
quickly install a refill without splashing or waste. 

[0021] A more detailed understanding of these and 
other features and advantages of the present invention 
can be had by reference to the drawings and to the 
accompanying description, in which there are illustrated 
and described preferred embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0022] FIG. 1 is a schematic sectional view of the 
operational internal components of an in-tank dispenser 
according to the present invention, depicted as it would 
appear when the tank is full; 

[0023] FIG. 2 is a view similar to FIG. 1 but showing 
a view as the device would appear when the tank is empty; 

[0024] FIG. 3A depicts (in inverted fashion) a 
dispenser in accordance with the invention, as it would 
be supplied for retail sale; 

[0025] FIG. 3B shows the dispenser of FIG. 3A, but 
with a shrink-wrap closure removed, and a shipment cap in 
process of being disposed of; 

[0026] FIG. 3C shows the device of FIG. 3B, but 
inverted for use, with the adaptor fully installed, and 
with a mounting hook in a mounting position ; 
[0027] FIG. 3D is similar to FIG. 3B, but shows how 
such a dispenser can be refilled; 

[0028] FIG. 3E is a schematic sectional view of the 
upper portion of FIG. 3C showing the dispenser mounted on 
a toilet tank wall; 
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[0029] FIG. 3F is a view similar to FIG. 3E, but with 
the mounting device shown in its shipment position; 

[0030] FIG. 4A depicts in sectional schematic form how 
the dispenser parts appear when assembled in the FIG. 3A 
shipment configuration; 

[0031] FIG. 4B depicts in sectional form how the 
dispenser parts are positioned in the FIG, 3B 
configuration; 

[0032] FIG. 4C depicts in sectional form the next 
stage of assembly after the FIG. 3B configuration; 
[0033] FIG. 5A is a side elevational view of a 
container for use with the dispenser system, with 
mounting device shown in two alternative configurations; 
[0034] FIG. 5B is a top plan view thereof (with the 
mounting device in the storage position) ; 
[0035] FIG. 5C is a vertical sectional view of the 
FIG. 5A device, albeit with an attached adaptor; 
[0036] FIG. 5D is an enlarged view of the adaptor of 
FIG. 5C with dispensing airway; 

[0037] FIG. 5E is similar to FIG. 5D, but of an 

adaptor that doesn't have an airway; 

[0038] FIG. 6A illustrates a dispenser having a 
mounting hook that for storage can be axially positioned 
to be inset into a groove of the container; 

[0039] FIG. 6B is similar to FIG. 6A, but shows that 
the container can be of the removable type, and that the 
outlet need not be centered; 

[0040] FIG. 6C is similar to FIG. 6B, but shows that 

the container of FIG. 6B could be refilled if desired; 
[0041] FIGS. 7A-7E illustrate that a flexible pouch 
can be the container, and if so how it would be 
configured for storage, and assembled for use; 
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[0042] FIGS. 8A-8F illustrate various possible 
alternative external designs for the container, 
dispenser, and hanger; 

[0043] FIGS . 9A-9E illustrate a dispenser having a 
protective cap with a tear band closure, and show the 
hanging assembly and refill port hole; 

[0044] FIGS. 10A-10C illustrate a dispenser having a 
refill port covered by a screw cap and removable 
membrane ; 

[0045] FIGS. 11A-11F illustrate a container with an 
incorporated dispensing device and hanger, in which the 
base of the container is affixed using a teaj: band that 
is removed by the consumer; 

[0046] FIGS. 12A-12K are cross-sectional views of 
containers with incorporated dispensing devices and 
hangers, in which the dispensers include piercing 
devices, and the containers have pierceable membranes 
covering their opening; 

[0047] FIGS. 13A-13M illustrate containers with 

incorporated dispensing devices in their caps, and 
incorporated hangers; 

[0048] FIG. 14 is a perspective view of the most 
preferred dispenser of the present invention (in the 
configuration it would appear during shipment or storage 
outside of a toilet tank prior to use) ; 

[0049] FIG. 15 is a front elevational view, partially 
in section, of the FIG. 14 device; 

[0050] FIG. 16 is a view somewhat similar to FIG. 15, 
but with a lower stand removed, a bottle cap removed, and 
the bottle pushed down to pierce a bottle seal. This 
configuration assumes that the device is in a toilet tank 
that is filled; 
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[0051] FIG. 17 is a view similar to FIG. 16, but 
showing a configuration when the toilet tank water is not 
at a fill level; 

[0052] FIG. 18 is a left upper frontal perspective 
view of another embodiment of the dispenser, albeit with 
the refill bottle removed; 

[0053] FIG. 19 is a front elevational view of the FIG. 
18 dispenser; and 

[0054] FIG. 20 is a sectional view taken along line 20 
of FIG. 19. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0055] Referring to Figures 1 and 2, the in-tank 
adaptor 100 of this invention is formed from a durable 
material capable of withstanding prolonged immersion in 
water, and also capable of resisting the corrosive 
effects of the product it dispenses, such as 
polypropylene and/or acrylic. The cleaning and/or 
freshening agent according to the preferred embodiment is 
preferably a fluid, most preferably a liquid or a gel, 
and preferably has a viscosity of less than about 100 
centipoise, more preferably less than about 30 
centipoise, most preferably less than about 10 
centipoise. The viscosity is greater than 0 centipoise. 
[0056] The main adaptor part 110 allows the dispenser 

to fit onto a rigid bottle, flexible pouch, or other 
container having a dispensable product therein, and 
provides a watertight seal between the bottle and the 
dispenser using a snap fit, a threaded screw-on 
mechanism, or other tightly-sealing method of attachment. 
[0057] The adaptor ilO preferably has a staging 
chamber 120 which fills with the product (for example, a 
toilet bowl cleaner) once the adaptor 110 is fitted onto 
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the bottle and inverted. The staging chamber has a 
narrowed neck portion 130 providing the lower boundary. 
[0058] The neck portion 130 also forms the upper 
boundary of a dosing chamber 140, i n whi ch a defined 
quantity of product is readied for release into the body 



of water such as a toilet tank. The neck portion 130 is 
narrower than a floating shuttle 145 that is in the 
dosing chamber 140. The floating shuttle 145 is 
restricted from floating out of the dosing chamber 140 

10 and into the staging chamber 120. 

[0059] The bottom end of the dosing chamber 140 is 
defined by an outlet hole 150 f and the sides are set 
apart by a distance only slightly wider than the floating 
shuttle 145, so as to permit the shuttle 145 to move 

15 freely up and down within the dosing chamber 140. 

[0060] The floating shuttle 145 is made of a material 
having a lower specific gravity than the product to be 
dispensed. As product passes past and under the shuttle, 
the shuttle 145 will float on the product within the 

20 dosing chamber 140 if the valve outlet 150 is closed. The 

specific gravity of the product is preferably less than 
about 25% higher than the specific gravity of the 
floating shuttle, more preferably less than about 15% 
higher, and is preferably greater than about 1% higher 

25 than the specific gravity of the floating shuttle, more 

preferably greater than about 5% higher. For example, 
the shuttle can be a hollow polypropylene shuttle having ' 
a specific gravity of about 0.9, and the product to be 
dispensed can be a liquid having a specific gravity of 

30 about 1. 

[0061] The valve outlet hole 150 is primarily 
controlled by a movable external valve head 152, which is 
attached to a float 154. The valve head 152 opens and 
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closes the valve outlet hole 150 in accordance with the 
level of water present in the tank, thereby allowing a 
dose of product to be released from the adaptor into the 
body of water. The valve outlet hole 150 may optionally 
5 have a seal surface comprised of polypropylene or 

acrylic, and more preferably it may have a soft seal 
comprised of silicone rubber. It should be noted that 
the external valve head 152 does not come into contact 
with the shuttle 145 in the preferred embodiment. 

10 [0062] The preferred dispenser is designed to dispense 

metered doses of a product, ranging in volume from about 
1 to about 10 milliliters. The volume of the dose 
depends on the capacity of the dosing chamber 140, which 
varies based on the length and diameter of the dosing 

15 chamber 140. 

[0063] This adaptor 100 also includes an air inlet 122 
that enters the adaptor 100 and continues up into the 
bottle or container of cleaning fluid. The air inlet 122 
is surrounded by an air pocket 12 4 to prevent tank water 

20 from entering the adaptor 100. The air inlet 122 allows 

air to flow into the bottle to replace the amount of 
cleaning agent dispensed into the tank (and thus prevent 
gurgling sounds as the product is being dispensed) . 
[0064] Alternatively, if no air inlet is used in the 

25 adaptor, the dispenser may be vented by a vent opening in 

the top of the container that is always above the level 
of the water in the tank. If the vent opening is used, 
it is preferably sealed using a removable adhesive seal, 
a screw-on cap, or other seal means, before the container 

30 is inserted onto the dispenser for use. Various 

alternative ways of venting a container according to the 
present invention are shown in FIGS. 4A-4C, 5C-D, 6B, 8F, 
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9C, 10B, and HE (these latter embodiments being 
discussed in more detail below) . 

[0065] The adaptor 100 may also optionally include a 
reservoir 156 on the float 154 for storing and releasing 
.5 tank water to rinse away cleaning agent residue that may 

collect around the valve head 152. The flush reservoir 
156 is preferably an open, annular chamber. The chamber 
may be subdivided using annular ribs (not shown) . 
[0066] The operation of this dispenser is as follows. 

10 A container of product is opened, and the dispenser is 

attached to the container via, for example, the sealing 
method of FIG. 1. As shown in FIGS. 12A-J, the container 
may include a breakable seal over the opening of the 
container. The seal may be formed from a metal foil, a 

15 plastic, or another material. The seal remains in place 

after the bottle cap is removed and the bottle is 
inverted. 

[0067] The bottle can therefore be turned upside-down 
for insertion onto the dispenser without any leakage of 

20 the product contained therein. The seal is broken once 

' the container is inserted onto the adaptor, because the 
adaptor is equipped with upwardly directed sharp 
projections for breaking the seal. After the seal is 
broken, fluid flows freely from the container into the 

25 adaptor. 

[0068] The container, with the adaptor in place, is 
then inserted into, for example, a toilet tank with the 
dispenser 100 oriented so that the valve outlet hole 150 
is directed downward. The system is designed to work 

30 best if when the dispenser is mounted on the tank wall 

most of the dispenser is submerged when the tank is at ' 
its normal fill level. 
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[0069] Product then flows down by the action of 
gravity from the container to the staging chamber 120, 
through the neck portion 130, and into the dosing chamber 
140. When the dosing chamber 140 begins to fill with 
product, and begins to bleed downward along the sides and 
past the shuttle, the shuttle 145 begins to float on the 



product until it reaches the top of the dosing chamber 
140, defined by the neck 130 of the product chamber, 
which is narrower than the shuttle 145. 

10 [0070] The valve head 152, attached to the float 154, 

is at its highest level when the toilet tank is filled. 
It is therefore fully engaged with the valve outlet hole 
150, sealing it, and preventing the product in the dosing 
chamber 140 under the shuttle 145 from being dispensed 

15 into the toilet tank. If desired, the upper portion of 

the shuttle 145 can also be in the form of a seal, with a 
corresponding sealing seat formed on portion 130. 
However, it is not necessary that shuttle 145 seal 
against surface 130. 

20 [0071] If the dispenser is equipped with flush 

reservoir 156, it is filled with water when the toilet 
tank water is high, as the water level in the tank is 
higher than the top edge of the reservoir 156. If an air 
inlet 122 is used, any product that entered the inlet 

25 when the adaptor 10 0 was initially attached and inverted 

has drained from the air inlet 122, and the surrounding 
air pocket 124 is filled with trapped air. 
[0072] When the toilet is flushed, the water level in 
the tank decreases in the usual manner. As the water 

30 level decreases, the float 154 attached to the valve head 

152 begins to drop, opening valve outlet hole 150. The 
product held in the dosing chamber 140 beneath the 
shuttle 14 5 rapidly flows out through the valve outlet 
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150 and through openings 158 around the valve head 152. 
As it does, the water contained in the flush reservoir 
156 drains out, rinsing any product residue from the 
valve head 152. 

[0073] As the product flows out of the dosing chamber 
140 the shuttle 145 is able to drop via gravity to the 
bottom of the dosing chamber 140. In this position it 
acts to substantially seal off the outlet valve hole 150. 
In the absence of this,- too much cleaner might be 
dispensed during a flush cycle. 

» 

[0074] The shuttle 145 remains at the bottom of the 
dosing chamber 140 until the valve head 152 rises as the 
level of water in the tank rises, sealing the outlet 
valve 150. This permits creates sufficient pressure in / 
the valve outlet hole 150 beneath the shuttle 145 to f 
cause the shuttle 145 to rise slightly in the dosing 
chamber 140. The product can then once again bleed past 
the sides of the shuttle and cause it to rise quickly 
within the dosing chamber 140. 

[0075] As the dose of product is released, air travels 
into the container from the air inlet 122, replacing the 
volume of product that leaves the container as additional 
product passes from the container into the product 
chamber. If no air inlet is provided, then air may enter 
the container through the dispenser after the product is 
released into the body of water, and before the body of 
water rises and pushes the valve head 152 up to seal the 
valve outlet 150. Further, according to another optional 
embodiment, air may be vented through an opening in the 
top of the container that is above the highest level of 
the body of water. 

[0076] It should be appreciated that as the float 
chamber 154 rises, it pushes the valve head 152 into the 
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outlet valve 150, sealing the dosing chamber 140 again. 
Also, as the water level rises, the optional flush 
reservoir 156 re-fills with water. As the water level 
continues to rise, air is trapped in the optional air 
5 pocket 124 surrounding the optional. air inlet. 

[0077] - Importantly, by dispensing the product only as 
the water level in the tank is f allingfr^the amount of 
"'product that remains in the body of water in the bowl is 
maximized. This action provides better cleaning 

10 efficiency. The dispenser according to our invention 

also reduces waste or leaking of product from the 
dispenser through the use of the double control system. 
The valve head 152 provides the main control. However, 
the shuttle 145 reduces the likelihood of more than a 

15 defined aliquot of cleaner being dispensed during a flush 

cycle . 

[0078] Turning next to the following embodiments, it 
can be seen that the basic principles of the FIG. 1 and 2 
dispenser can be incorporated into a variety of different 

20 structures. As shown in FIGS. 3A-F there can be a 

plastic container 200 having a shipping cap 201 screwed 
on its upper mouth. A float valve 2 04 can be attached 
for shipment thereto by a shrinkwrap 203. Removal of the 
shririkwrap permits the cap 201 and float 204 to be 

25 separated from the 200 so that the cap 201 can be 

disposed of. The float 204 can then be inserted into the 
bottle 200 to provide the valve control, the bottle can 
be inverted, and the bottle can be hung from the 
pivotable hook 205. In a preferred form the hook has a 

30 tang 207 that adjusts for any differences in thickness of 

the toilet tank wall 208. FIGS. 4A-4B disclose how the 
FIG. 3A embodiment parts are internally connected during 
this process. 
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[0079] FIGS. 5A-E disclose a number of additional 
features. For example, the hook 210 can pivot into an 
upper recess on the bottle 211 for more compact storage. 
There can also be a vent tube 212 above the float 213 to 
minimize gurgling. 

[0080] FIGS. 6A-6C disclose another bottle 225 having 
a lower outlet 234 to which a float control (not shown) 
can be attached. What is different about this embodiment 
is that there is an upper refill hole 231 accessible 
through a cap 230 and cover 233. This permits a single 
bottle to be used multiple times. There is also a 
retractable hanger hook 232. 

[0081] FIGS. 7A-E show a collapsible pouch 24 9 which 

may be precharged with the cleaner. It has a lower 
opening 255 which fits on a valve projector 256 of hook 
250. There is a prong 258 onto which the pouch may be 
hung to prevent it from drooping over. There is also a 
float 257. This embodiment is particularly desirable as 
it may be compactly packaged for shipment such as in clam 
shell 248. 

[0082] The embodiments of FIG. 8 A-C (270) and FIGS. 
8D-F (280) are of general interest for showing another 
mechanism for providing a pivotable hook. The latter 
embodiment also shows other storage techniques. 
[0083] The embodiments of FIGS. 9A-9E is of interest 
for showing a bottle 300 having a tear-off band 301. The 
lower end of the bottle has a cover tab 302 which when 
lifted as at 305 permits a refill bottle 303 having an 
extension 304 to refill bottle 300. 

[0084] The embodiment of FIGS. 10A-C is of interest 
for showing a bottle 320 having a refill opening 321 with 
a screw-on cap 322. 
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[0085] The embodiment of FIGS. 11A-F is of interest 

for showing a bottle 340 with a tear band 341. Note the 

refill cap 344 and a retractable hook 343. 

[0086] The embodiment 400 of FIGS. 12A-D is of 

interest for showing a particular configuration of a 

float 402 and a floating shuttle 403. 

[0087] The embodiment 420 of FIGS. 12E-H is of 

interest for showing a particular hook assembly. 

[0088] The embodiment 430 of FIGS. 12I-K is of 

interest for showing another hook assembly 432. 

[0089] The embodiment 440 of FIGS. 13A-D is of general 

interest for showing additional ornamentation for the 

exterior of such a device. As noted in FIGS. 13E-G the 

refill bottle may have a particularly sleek appearance. 

[0090] The embodiment 470 of FIGS. 13H-J shows another 

exterior ornamental appearance for a product of this 

type. 

[0091] The embodiment 480 of FIGS. 13K-M shows yet 

another exterior ornamental appearance for a product of 
this type. 

[0092] Where the container is refillable, then the 
container is preferably equipped with an opening that is 
above the highest possible level of the water in the 
tank, and allows the container to be refilled without 
removing the container and attached dispenser from the 
tank. 

[0093] If the container is disposable, it may also 
optionally include a breakable seal over the outlet of 
the container. The seal allows the user to remove a 
protective cap from the container outlet, and invert the 
container for insertion onto the adaptor without spilling 
the liquid contained therein. In this form, the 
dispenser has a portion that is capable of piercing the 
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breakable seal when the container is inserted onto the 
dispenser, allowing the fluid contained therein to exit 
the container. The breakable seal may be formed of a 
plastic or foil (for example, aluminum foil) , or other 
5 suitable substance. The portion of the dispenser that 

pierces the seal may have a sharp or pointed end. 
[0094] Turning now to one of the two most preferred 
embodiments, FIG. 14 depicts a holster 10, a stand 11, 
and a removable bottle 12. Preferably the bottle has a 

10 cut out 13 to provide a hand grip area and a mouth 14. 

There is the usual cavity 15 inside the bottle that can 
be filled with a selected chemical cleaner. 
[0095] For shipment a pierceable aluminum foil seal 16 
is adhered to the mouth of the bottle, and a cap 17 

15 removably closes the bottle via the usual threads. The 

holster 10 is provided with a hook 20 for mounting on a 
toilet tank wall or the like (not shown) . 
[0096] There is also an adaptor (generally 21) that 
has a piercing member 22 that has an upper pointed 

20 portion, side openings 23 and a central axial bore 24. 

Collar 25 is designed to snap onto a lower end of the 
holster 10. 

[0097] Shuttle 2 6 is inserted in the central axial 
bore 24. A first float part 28 is then positioned around 

25 the central section of the piercing member. A cap 30 

snaps onto the bottom of the piercing member to trap the 
first float part. A second float part 29 is then snapped 
onto the first float part 28. It should particularly be 
noted that the second float part 2 9 has a valve head 31 

30 as well as a passageway 32 beneath it that can be reached 

when the head is not sealing an outlet hole 33 in the cap 
30. 
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[0098] The product is purchased in the form shown in 
FIG. 14. A consumer snaps off the protective stand 11, 
temporarily removes the bottle 12 from its holster, 
screws off the cap 17, gently replaces the bottle in the 
5 holster , and hangs the assembly on a tank wall. 

[0099] The consumer then pushes down on the bottle, 
causing the piercing post 22 to pierce the seal 16, 
permitting the cleaning product to drain downward into 
side openings 23 and then into bore 24. Because the 

10 specific gravity of the cleaner liquid is greater than 

"that of "the shuttle 26, the shuttle will float upward in 
the bore 24, until it essentially closes of f the_ side 
openings 23. However, at this point the cleaner cannot 
exit the dispenser as the head 31 is sealing off the 

15 outlet hole 33. In this regard, the float assembly 28, 

29 is driven up by water to make a secure seal between 
elements 31 and 33. See generally FIG. 16. 
[00100] When a flush cycle is initiated, the float 
assembly drops with the water until edge 50 of float part 

20 28 rests against the top of cap 30. At this point, the 

head 31 no longer seals outlet hole 33. Cleaner can then 
drain out of the bore 24 into the reservoir 51. It can 
then pass by an outlet to passageway 32 and into the tank 
water. 

25 [00101] However, as this is happening the shuttle 26 

drops to the bottom of the bore 24 so that a pointed 
portion of the shuttle seals off the outlet hole 33 from 
its top end. Air in the tank can now access the bottle 
via the gap between the float part 28 and the holster 10, 

30 to vent the bottle interior. Thus, regardless of how 

quickly the tank is refilled, only a single measured 
aliquot of cleaner will be dispensed during the down 
stroke of each flush. See FIG. 17. 
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[00102] When the tank refills the head 31 seals the 
outlet 33 from the bottom and slightly pokes the shuttle 
up. This permits a bleed of product that is above the 
shuttle to continue past and under the shuttle 26. The 
shuttle then floats up to its original position for the 
next cycle. 

[00103] Perhaps the most preferred form of the 
invention is depicted in FIGS. 18-20. There is a holster 
500 having at its upper end an integral fixed hook 501 , 
and at its lower end an outlet conduit 502. Much of the 
internal structure (for example, the floating shuttle 
505) is largely the same as in other embodiments. 
However, this embodiment has several modifications of 
particular interest. For example, the design is provided 
with a grommet 50 6 which at its upper end provides the 
valve seat for the shuttle 505 and at its lower end 
provides the valve seat for the pin. 

[00104] While the lower valve seat 508 is shown as 
conical, it could instead be hemispherical, with the 
valve pin on the floating valve being correspondingly 
hemispherical. The valve head 509 on the floating 
shuttle is shown as f rustoconical, with a correspondingly 
shaped seat in the upper grommet surface. However, the 
head 509 could instead be largely cylindrical with slight 
tapering at the end. 

[00105] If desired, the upper grommet surface can be 
made of a softer material than the lower grommet surface. 
This allows the seal with head 509 to be optimal, while 
leaving the exposed surface at the bottom of the grommet 
able to resist degradation from the toilet tank 
environment . 

[00106] The embodiments discussed above are 
representative of embodiments of the present invention 
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and are provided for illustrative purposes only. They 
are not intended to limit the scope of the present 
invention. Although components , materials , 
configurations, and means of connecting various parts 
5 have been shown and described, they are not limiting. 

Modifications and variations are contemplated within the 
scope of the present invention, which is intended to be 
limited only by the scope of the accompanying claims . 

INDUSTRIAL APPLICABILITY 
10 [00107] The invention provides dispensers for 

dispensing desired chemicals into bodies of water having 
water levels that rise and fall. 
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Claims 

We claim: 

1. A dispenser for use in a tank that has a liquid 
level that rises and falls, the dispenser comprising: 

a container; 

an adaptor for attachment to the container; 

a dosing chamber in the adaptor having therein a 

floating shuttle that can essentially seal a lower 

* 

opening in the dosing chamber in one mode, and 
alternatively can float upwardly from that sealing mode; 
and 

a floatable valve head positioned outside the dosing 
chamber for alternately opening and closing the lower 
opening in the dosing chamber. 

2. The dispenser of claim 1, wherein the container 
contains a dispensable product, and the product level in 
the dosing chamber can control the movement of the 
floating shuttle in the dosing chamber. 

3. The dispenser of claim 1, further comprising a 
grommet that is not integral with the dosing chamber that 
is positioned adjacent the lower opening of the dosing 
chamber to form a valve seat for the floating shuttle. 

4. The dispenser of claim 3, wherein the grommet 
also provides a valve seat for the floatable valve head. 

5. The dispenser of claim 4,- wherein the valve seat 
for the floatable valve head is essentially hemispherical 
in contour. 

6. The dispenser of claim 3, wherein the grommet is 
made of an upper layer of a first material and a lower 
layer of a second material different from the first such 
that the valve seat for the floating shuttle is of the 
first material and the valve seat for the floatable valve 
head is of the second material. 
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7. The dispenser of claim 1, further comprising an 
air inlet into the container. 

8. The dispenser of claim 7, wherein an air pocket 
surrounds the air inlet. 

5 9. 'The dispenser of claim 7, wherein the floatable 

valve head is surrounded by a reservoir. 

10. The dispenser of claim 7, wherein an opening in 
the container has remnants of a seal that was pierced as 
the container was associated with the dispenser, and the 

10 adaptor has a piercing element above the dosing chamber 

which pierced the seal. 

11. The dispenser of claim 10, wherein the 
container is an essentially rigid plastic container. 

12. The dispenser of claim 7, wherein the container 
15 includes a refilling port. 

13. The dispenser of claim 7, wherein the container 
is a flexible pouch. 

14. The dispenser of claim 2, wherein the product 
comprises a cleaning agent selected from the group 

'20 consisting of flowable gel or liquid. 

15. The dispenser of claim 2, wherein the floating 
shuttle has a lower specific gravity than that of the 
product . 

16. The dispenser of claim 1, wherein if the 

25 dispenser is installed in the tank, and the liquid level 

in the tank is at a specified filled level, the floatable 
valve head can be driven by the liquid to a position 
sealing the lower opening of the dosing chamber. 
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17. The dispenser of claim 16, wherein if the 
dispenser is installed in the tank, and the liquid in the 
tank is emptied, the valve head can drop down away from 
sealing the lower opening of the dosing chamber to allow 
a dose of product in the dosing chamber to be released 
from the dispenser. 
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18. A dispenser for use in a toilet tank that has a 
liquid level that rises and falls, the dispenser 
comprising: 

a container containing a cleaning liquid; 
5 an adaptor for attachment to the container; 

a dosing chamber in the adaptor having therein a 
floating shuttle that can essentially seal a lower 
opening in the dosing chamber in one mode, and 
alternatively can float upwardly from that sealing mode; 
10 and 

a floatable valve head positioned outside the dosing 
chamber for alternately opening and closing the lower 
opening in the dosing chamber. 

19. A method of cleaning a toilet having a water 
15 storage tank and a bowl, comprising the steps of: 

(a) inserting into the tank a dispenser comprising a 
container containing a dispensable product, an adaptor 
for attachment to the container, a dosing chamber in the 
adaptor having therein a floating shuttle that can 

20 essentially seal a lower opening in the dosing chamber in 

one mode, and alternatively can float upwardly from that 
sealing mode, and a floatable valve head positioned 
outside the dosing chamber for alternately opening and 
closing the lower opening in the dosing chamber, wherein 

25 the dispenser is configured and positioned such that 

water level of the tank controls the movement of the 
floatable valve head, and product level in the dosing 
chamber controls the movement of the floating shuttle in 
the dosing chamber; and 

30 (b) flushing the toilet. 
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20. The method of claim 19, wherein the dispenser 
further comprises a grommet that is not integral with the 
dosing chamber that is positioned adjacent the lower 
opening of the dosing chamber to form a valve seat for 
the floating shuttle. 

21. The method of claim 19, wherein the dispenser 
dispenses the product while the water level in the tank 
is below a specified level. 
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